Influence of somatosensory cortex on different classes of cat motor cortex output neuron.
1. Multiple output pathways originate from motor cortex. In this study on cats, six classes of corticofugal neurons were identified by antidromic activation. Corticocallosal neurons of layer III were activated antidromically by stimulation of contralateral motor cortex. Layer V neurons were identified by antidromic activation from cerebral peduncle, red nucleus, lateral reticular nucleus of medulla, or spinal cord. Corticothalamic neurons were identified in layer VI. All the identified neurons were tested for input from primary somatosensory cortex. 2. Neurons of all corticofugal groups received excitatory inputs from primary somatosensory cortex. The shortest latency corticocortical effects of 1.2-2.5 ms were found for corticocallosal neurons of layer III, and for layer V neurons which projected axons through the cerebral peduncle, to red nucleus, and to spinal cord. 3. Nearby neurons, projecting to the same of different targets, were affected nonuniformly by corticocortical inputs. This finding supports the conclusion that specificity of afferent connections within cerebral cortex is not determined by anatomic segregation of cell bodies nor by projection target of efferent neurons. 4. These selectively distributed input connectivities suggest that even a small region of motor cortex could send different signals to its diverse targets.